Blocking kinetics of Cl- channels in colonic carcinoma cells (HT29) as revealed by 5-nitro-2-(3-phenylpropylamino)benzoic acid (NPPB).
The blocking effect of 5-nitro-2-(3-phenylpropylamino)benzoic acid (NPPB) was investigated on single Cl- channels of the cultured human colon carcinoma cells, HT29. In the absence of NPPB, the open-time histogram yielded two time constants, with 0.9 ms and 33 ms, whereas the closed-time distribution could be fitted by a single exponential with a time constant of 0.7 ms. Addition of NPPB in the range 1-50 microM induced brief closing events of the single-channel current. This resulted in a decrease of the long open-time constant to 2.1 ms and in an increase of the closed-time constant to 1.8 ms at 50 microM NPPB concentration. The short open-time constant did not change at low blocker concentration (1 microM), but could no longer be resolved at higher concentrations. The open-state probability decreased from 0.9 (control conditions) to 0.5 at 50 microM NPPB. The Hill plot yielded a Hill coefficient of about 0.7, compatible with one NPPB molecule inhibiting one channel molecule. The kinetics of channel gating are described by a sequential model with one closed and two open states. Since in the presence of NPPB no additional time constant appeared in the time histograms, we assumed the same kinetic scheme as under control conditions, and hypothesize that NPPB has an influence on rate constants.